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UNION VILLAGE DAM PROJECT
DAM-BREAK FLOOD ANALYSIS

1. INTRODUCTION AND PURPQSE

This report presents the findings of a dam-break flood analysis
performed for the Union Village Dam, an existing Corps of Engineers
flood control project, located on the Ompompanoosuc River at Union
Village, Vermont. The dam is situated approximately 3.5 miles up-
stream from the Ompompancosuc's confluence with the Connecticut
River. Included in the report are:

Description of the pertinent features of the dam.
Procedure used for the analysis.

Assumed dam-break conditions and resulting effect
on downstream flocded areas.

Effects of varying conditions (sensitivity tests)
on the resulting downstream flood.

The only purpose of this study was to provide quantitative infor-
mation for emergency planning use in accordance with Corps of Engi-
neers Regulation (ER 1130-2-419), not for any possibility of a
dam-break at Union Village Dam.

2. PROCEDURE

The Union Village Dam-Break Analysis utilized the "National
Weather Service Dam-Break Flood Forecasting Computer Model," de-
veloped by D. L. Fread, Research Hydrologist, Office of Hydrology,
National Weather Service, NOAA, Silver Spring, Maryland 20910.
Input to the model consisted of: (a) storage characteristics of the
reservoir, (b) selected geometry and duration of the breach develop-
ment, and (c) hydraulic characteristics of the downstream river
channel including tributary inflows, hydraulic roughness coeffi-
cients, and active and inactive flow regions. Based on input data,
the model computes the dam-break outflow hydrograph and routes it
downstream. Dynamic unsteady flow routing is performed by a
“honing" iterative process governed by requirements of both the
principle of conservation of the mass and the principle of the con-
servation of momentum. The analysis provides output on the attenu-
ation of the flood hydrograph, resulting flood stages, and timing
of the flood wave as it progresses downstream.

The approach used in this hypothetical dam-break analysis was



to first apply the model using a selected set of conditions con-
sideread reasonably possible to exist in a failure situation. The
flood wave resulting from this analysis is termed the Base Flood
Condition. Because any one of the major variables used in the
model (initial pool elevation, antecedent riverflow, time of
breach development, etc.) could in fact have different values or
occur in different combinations from those used in the Base Flood
determination, sensitivity analyses were employed to determine
the effects upon the flood wave resulting from changed values of
these parameters.

3. DESCRIPTION OF STUDY AREA

a. General. The study area extends from the Union Village
Dam, downstream along the Ompompancosuc River to the Connecticut .
River, then downstream along the Connecticut to the Wilder Hydro-
electric Project, then downstream to just beyond the confluence
of the Ottauquechee River, a distance of approximately 19 river
miles. Along the study reach, the drainage area increases from
126 square mites at Union Village Dam to 136 square miles at the
mouth of the Ompompanoosuc River and then to 3,375 square miles
at Wilder Dam. Major tributaries in the Ompompanoosuc River
basin inciude the West Branch Ompompanoosuc River and Lake Fairlee
Brook. The main purpose of Union Village Dam is to desynchronize
floodfiows on the Connecticut River and to provide flood protec-
tion for the community of Union Village just below the dam.
Presently there is no recreation pool maintained at the project.
A map of the Ompompancosuc River basin is shown on plate 1 and a
map showing the relationship of the Union Village project to the
Connecticut River basin is provided on plate 2.

b. Union Village Dam. This dam, constructed in Union Village,
Vermont by the Corps of Engineers as a single-purpose flood con-
tral project was placed in operation in October 1949. The project
is 1 of 16 flood control reservoirs within the Connecticut River
basin operated by the Corps. Union Village Dam is a rolled earth
and rockfill embankment structure, with a length of 1,100 feet .and
a maximum height of 170 feet. Top width of the dam is 30 feet and
the side slopes vary from 1¥ on 2.5H to 1V on 3H. A photo, general
plan and cross section are shown on plates 3, 4 and 5. When filled
to spillway crest elevation, the reservoir has a flood control ca-
pacity of 38,000 acre-feet, equivalent to 5.65 inches of runoff
from the 126-square mile drainage area. The reservoir length
formed by this 740-acre pool is 3.5 miles, and other pertinent
data are listed in table 1.

¢. Downstream Valley

(1) General. The river downstream from Union Village Dam



Location:.

Drainge Area:

TABLE 1

UNION VILLAGE DAM PROJECT

Reservoir:

Dan:

Spillway:

Qutlet Works:

PERTINENT DATA

Ompompanoosuc River, Union Village, Vermont

126 Square Miles

Outlet Works Intake (Invert)

Winter Paol
Spillway Crest

Type

Length

Top Width

Top Elevation
Maximum Height

Type

Length

Crest Elevation
Surcharge
Capacity

'Type

Length

Gates
Number and Type:
Size:

Normal Regulated Maximum Q

Maximum Capacity at
Spillway Crest

420 Feet NGVD
440 Feet NGVD
564 Feet NGYD

Rolled Earth and
Rock Embankment
1,100 Feet

30 Feet

584 Feet NGVD
170 Feet

Uncontrolled, Ogee
Weir, Chute Spill-
way

388 Feet

564 Feet NGVD

15 Feet

84,900 CFS

Circular Conduit
1,167 Feet

2 Broome

7'6" x 12'0"
2,100 CFS

7,500 CFS



travels through the small commun1ty of Union Village pr1or to reach-
ing the Connecticut River. Through this reach, the river normally
ranges from 50 to 900 feet in width with a correspond1ng flood plain
ranging from zero near the dam to as much as 1,400 feet in width
near the confluence of the Connecticut. The river channel drops
approximately 60 feet between Union Village Dam and the confluence
with the Connecticut River, a distance of approximately 3.5 miles.
The Connecticut River from the Ompompancosuc to the confluence

with the Ottauquechee is much flatter, with an average slope of
about 3 feet/mile.

The Wilder Hydroelectric Project, located on the Connecti-
cut River approximately 8 miles downstream from the confluence with
the Ompompanoosuc River (11.2 miles downstream from Union Viilage
Dam), creates a backwater effect during normal operation. The
effect extends upstream into the Ompompanocosuc River controiling
its stage during times of low flows.

The study reach is crossed by State Routes 10 and 132,
US Routes 91, 4 and 89, two Boston & Maine railroad 1ines, and
one local road. Nondamaging channel capacity below Union Village
Dam as reported in the -Corps Ompompanoosuc River Regulation
Manual, is 2,100 cfs.

(2} Wilder Hydroelectric Project. This project is a run-
of-river generating facility with Timited storage, including a
concrete gravity dam with two skimmer gates, six tainter gates and
four stanchion bays. The nonoverflow section of the crest has an
elevation of 393 NGVD. The reservoir has a volume of 34,600 acre-
feet between elevation 385 (full reservoir - top of stanchion
boards) and 355 (tainter gate crest}. Normal operation ranges be-
tween 385 and 380 and the usable storage amounts to about 13,350
acre-feet. A 46-mile reservoir length is produced by a full pool.

4. ASSUMED DAM-BREAK CONDITIONS

a. General. The magnitude of a flood resuiting from the
hypothetical failure of Union V111age Dam is a function of many
different parameters including size of the dam and reservoir,
size of the breach, initial pool level at both the breached dam
and the downstream dam, rate of breach formation, channel and
overbank roughness and antecedent flow cond1t1ons Engineering’
assumpt1ons of conditions which could reasonably be expected to
exist prior to a failure of Union Village Dam and which were used
in the base flood analysis are presented below.

b. Selected Base Flood. Parameters and their values used
in the base flood profite analysis are presented in the folTowing
tabulation:




Antecedent Flow - Although the flow of 2-3 November
1927 was the flood of record in the Ompompanoosuc
basin, it was not used for modelling purposes since
sufficient data were not available. Instead, the
routed flood data of the 9-22 March 1936 storm, as
presented in the Corps Connecticut River Basin Com-
prehensive Plan, were used. This flood produced
equivalent flood stages to those of the 1927 event.
A constant flow rate of 7,500 cfs from Union Village
Dam, equivalent to the maximum outlet works capacity
of the pool at spillway crest, was selected for this
study to provide computational stability in the
numerical simulation technique. Actual reieases
equivalent to the nondamaging channel capacity of
2,100 cfs are normally made (this difference in flow
would have little effect on dam failure flood wave
elevations). At Wilder Dam, a constant flow rate of
11,200 cfs, equivalent to the maximum combined tur-
bine and large skimmer gate capacities for the initial
pool height, was chosen to approximate the actual
operation which would occur at Wilder Dam during high
flow conditions on the Connecticut River. It was
also assumed that the Wilder tainter gates would be
fully opened due to the high initial flow conditions
and that the four stanchion bays were opened instan-
taneously at the start of the Union Village Dam
failure.

Initial Pool Level - Union Village Dam: water sur-
face at spillway crest elevation 564 NGVD. Wilder
Hydroelectric Project: water surface at minimum
normal operating pool level of 380.0 NGVD.

Breach Invert - Elevation 425 NGVYD.

Breach Dimension - Width = 320 feet; side slopes -
2V on TH

Time to Complete Formation of Break - 1 hour

Downstream Channel Roughness - Manning's “n" = 0.06
to 0.1 from Union ViTlage Dam to a point one-half
mile downstream; Q.09 to 0.12 from a point one-half
mile downstream to the Connecticut River; 0.06 to
0.1 on the Connecticut River from the Ompompanoosuc
River to the Wilder Hydroelectric Project; 0.04 to
0.08 from the Wilder Hydroelectric Project to the
end of the study reach.




Downstream Dam Fa11ure - Wilder Dam was assumed to
remain intact.

5. RESULTS

The resulting peak stage flood profile and inundation areas
for the base flood conditions are shown on plates 6 and 7. Timing
of the peak and leading edge of the flood wave are also indicated
on the plan and profile.

Development of the peak stage profile, and discharge and stage
hydrographs for three stations downstream from Union Yillage Dam
is shown on plate 8. The stations are located 0.33, 3.19, and
9.55 miles downstream from the dam.

The peak dam-break discharge from Union Village Dam would be
760,900 cfs, producing a 62-foot rise above the normal river
1eve1 at a point 0.15 mile downstream from the dam. At a peoint
1.9 miles downstream from the dam, the peak flow would be reduced
to 532,500 cfs with an attendant river rise of 62 feet above
normal. At the confiuence of the Ompompancosuc River with the
Connecticut River (3.5 miles from the dam) the peak flow would
attenuate to 407,100 cfs with a resultant peak stage of 38 feet
greater than normal stage.

As the floodflow passes into the Connecticut River, the peak
discharge increases to 416,000 cfs as a result of the high ante-
cedent flow entering from the upstream Connecticut River basin.
From this point, the flow attenuates over the next 7.7 miles such
that the peak flow at Wilder would be 167,300 cfs. The corres-
ponding peak stage would reduce to only 6 feet above normal stage
mainly due to the opening of the stanchion bays at the start of
failure at Union Village Dam.

At a point 0.4 mile below Wilder Dam, the peak flow would be
166,200 cfs with an attendant peak stage of 34 feet over the
normal flow stage. At the confiuence of the Ottauquechee River,
approximately 7 miles downstream from Wilder Dam, the dam-break
analysis was terminated since the calculated water surface ele-
vation at this point approximated the experienced November 1927
high watermark.

6. SENSITIVITY TESTS

In addition to analysis under the assumed base flood condi-
tions, subsequent studies were made to determine the sensitivity
of certain selected parameters on the resulting downstream flood,
by applying the model to the same data set used for the base
flood except that one parameter was varied in each simulation.



Following is a Tisting of variables used in the sensitivity testing
and the results of each test.

a. Initial Pool Level. While a full reservoir condition
(spillway crest elevation = 564 feet NGVD) was assumed for the base
flood, a sensitivity test was made using one-half pool as the ini-
tial condition (elevation 532 NGVD). The analysis shows that the
discharge would decrease by 42 percent immediately below the dam
with an associated drop in stage of about 16 feet from the. base
flood condition. The stage difference decreased between 3 and 7
feet on the Connecticut River. Comparative water surface profiles
are shown on plate 9.

b. Antecedent Flow Conditions. Base flood analysis assumed a
high flow occurring in the river at the time of dam-break. This
was considered appropriate since if a breach were to occur, it is
quite conceivable that it would do so at a time of abnormally high
flow conditions. Antecedent flow conditions were selected to
equal the March 1936 floodflows as delineated in the Connecticut
River Basin Comprehensive Plan and as modified by the existing sys-
tem of Corps of Engineers flood control reservoirs, namely, the
Unjon VilTlage and North Hartiand projects.

Specifically, model input data for inflow into Union Village
was developed by routing the estimated recessional portion (ini-
tiating at the assumed peak rate of 12,300 cfs) of the March 1936
flood hydrograph through Union Village reservoir assuming the
pool initially filled to spiliway crest level. The hydrograph
resulting from the flow over the spillway and assumed constant
flow of 7,500 cfs from Union Village Dam's regulating gates was
then routed downstream to the Connecticut and then to Wilder Dam.

Antecedent infiow from the Connecticut River basin above the
Ompompanoosuc River was accounted for by using the coincident
March 1936 hydrograph. At Wilder Dam, it was assumed that the
water surface was initially at elevation 380 feet NGVD (normal
minimum operating level)} with the tainter gates wide open and a
constant flow equal to 11,200 cfs, discharging from the turbines
and the large skimmer gate. At the beginning of dam failure, it
was assumed that the stanchion flashboards would be re]eased and
tainter gates opened.

Floodflows were routed downstream from Wilder Dam along the
Connecticut River to a point T mile downstream from the confluence
with the Ottauquechee. Inflows to the Connecticut River in this
reach from the White, Mascoma and Ottauquechee Rivers, which enter
12, 14 and 18 miles, respectively, downstream from Union Village
Dam were also accounted for in the dam-break hydrograph routing



anaiysis. March 1936 hydrographs for each stream were initiated
with their concurrent respective flow rates of 10,000, 6,700 and
930 c¢fs and continued through the remainder of the routing
analysis.

The adopted antecedent flows at the start of failure and the
comparative experienced 1927 and 1936 discharges are shown on
table 2. _

A sensitivity analysis was made assuming lower antecedent
riverflows and the resulting comparative flood stages are shown
on plate 9. Estimated average daily flows were used as the
antecedent conditions. The tainter gates and the stanchion bays
at Wilder Dam were again assumed to open instantaneously at the
start of Union Viilage Dam failure. The dam-break profiies show
close agreement generally along the Ompompanoosuc portion of the
study area, but display larger variation in the Connecticut River
reach. The larger variation is the result of the greater ante-
cedent floodflow assumed.to exist in the Connecticut River for
the base flood analysis.

c. Operation of Wilder Dam. Selected operation of Wilder
Dam included opening of all gates and removal of the stanchion
flashboards with the initial pool Tevel set at 380 NGVD (minimum
normal operating level). As a result of the wide variation in
possible operating conditions, a sensitivity test was completed
assuming that the stanchion flashboards were not removed. The
result of this comparison on flood profiles is shown on plate 10.

If the stanchion flashboards remain, floodfiows would overtop
the dam by about 6 feet. Under this condition, assuming the
Wilder Dam remains intact, flood stages immediately below the
dam would be 4 feet less than the base flcod condition.

d. Channel Roughness. Sensitivity tests were made to deter-
mine the effect of Manning's "n" value on downstream flood attenu-
ation, resulting stages and timing. Tests were made with Manning's
"n" values 20 and 40 percent greater than that used in the base
flood condition. A lower channel roughness {smaller "n" value)
results in faster movement of the flood wave and less attenuation.
Increasing the channel roughness (greater "n“ value) results in’
the reverse occurring. However, as illustrated on plate 10, the
resulting variations in the downstream profiles were negligible,
amounting to a change of only a few feet from that of the base
flood. The most significant effect of varying the channel rough-
ness was the timing difference of the peak flood stage. At
Wilder Dam, this varied from approximately 2.3 to 2.7 hours for
the Towest to the highest "n" values, respectively.




TABLE 2

ANTECEDENT FLOODFLOW CONDITIONS

Adopted Experienced Experienced
Antecedent Nov 1927 March 1936
Location Flows Flows Flows

(cfs) ' “Tg?sj (cfs)

Ompompanogosuc River

0.4 mile upstream
from Union Village
Dam 12,300 12,000* 7,300*

Union Village

(0.4 mile down-

stream from Union

Village Dam) 7,500 12,000% 7,300*

Connecticut River

White River Junction

USGS gage (12 miles

downstream from

Union Village Dam) 75,400 136,000* 120,000%*
(109,000%*)

* Estimated peak flow

** Estimate of experienced discharge on the Connecticut
River at White River Junction occurring simultaneously
with the peak flow rate into Union Village Reservoir



e. Breach Width. The breach width was set at 320 feet for the
base flood analysis. For sensitivity testing, two additional cases
were analyzed with breach widths of 160 and 450 feet. As shown by
the comparative profiles on plate 11, the breach width variations
resulted in less than 8 feet of change in stage from the base flood
condition in the upper portion of the study reach but these differ-
ences diminished greatly in the downstream region.

f. Duration of Dam-Break. Selected duration of breach develop-
ment for the base flood condition was 1 hour for sensitivity test-
ing; analyses were also made for 3 and 5 hours. The longer breach
development duration schemes of 3 and 5 hours resulted in stage de-
creases of 12 and 14 feet, respectively, immediately below the dam,
and almost negligible differences along the main stem Connecticut
River. These results are shown on plate 11.

7. DISCUSSION

The dam-break analysis for Union Village Dam was based on the
engineering application of certain laws of physics, considering
the hydrologic and hydrualic characteristics of the project and
downstream channel, and conditions of failure. Due to the highly
unpredictable nature of a dam-break and the ensuing sequence of
events, results of this study should not be viewed as exact but
only as an approximate quantification of the dam-break flood
potential. For purposes of analysis, downstream conditions are
assumed to remain constant and no allowance is made for possible
enlargement or relocation of the river channel due to scour or
the temporary damming effect of debris, all of which affect, to
some extent, the resulting magnitude and timing of flooeding
downstream.

10



T 2387d

+ CHELSEAM

N

VE RSMIRE —'v-\

3
}r (/,\ JMJ\J’\
{

~
YERSHIRE
' )

S0UTH VERSHIRE

d

3
m
ry
-

—
f‘_'-"""-‘-_.l\\/*/ .
<
L L.,

-
o
e ('\soum r— )
~—a Y IW Aipia

\;%Q b
By €0, b
OR o ~ ELIZABETH 3¢ ¥
x O

Lers l"
UNION VILLAGE RESERVOIR
= | FLOW LINE AT sPiLLwAY
\ CRQT EL.D8A0 FI, NSL & l
LY

lv_\__)’L,_.v\

) WipS
et e w/< T

""‘-'-..

— a

> |
-~/ J ¥ !r':EuTT‘I

WEST FMRLEE \\ i
CEWNTEN

nlll. Et

e te

oo ""OJ.O
Broe.
Ay
!
N #

. 0 Loke Feiries / \
-

ook /

.
Tani¥
av""‘\b.

- NORTHR THETFORD ¥,
¢. |
)

‘IICEl ““E}t‘m 3 J /

y NII. THETFORD 1 LEGEND

-+ PRALICIMITATION ~ RECORDING

4 STREAM GAGING - RECONDING
}' & 3MOw COuRBER

.
Yo

} EAST, THETFORD o

B ioH VLK

5
L\"\
~ )
\ .
WATERSHED MAP . UNION VILLAGE DAM]|
SCALE IN MILLS
i | L] ¥ \\ POMPANCOSUE S

UNION VILLAGE DAM |
BREAK FLCOD
weLLs avem vi. a7 s westrean | o aMBANOOSUC R,

WATERSHED
HYD. & WAT. QUAL. SECT.

WHITE RIYER JUNCTION, VY. 2.3 MILES DOWNSTREAM

FEBRUARY 19384

LTty




¢ 31vd

CORPS OF ENGINEERS

U.S. ARMY

&

Ly

§ Y K g o
1 T ) 2 N | b
#\ |hié:;:::.ﬁ::- i- E ‘L‘ ;q“r— ’ :? - I./r"

)’[ /

-;:\n

COMMITIE MaET
Easa FRORC URDIEWAY
FROMCT LUNHORS

FROLCTE MO R E e

nam o gy

& WAL OCD COMIESL

ARLT

AUTHEMIIG BT OOMGEIL

CONNECTICUT
RIVER BASIN

- Wk T [RGERIER GrmTi, W RG]
OOHF OF PO WALTAAM, Wit

oW R CLIDEE 178

UNION VILLAGE DAM
BREAK FLOOD

CONNECTICUT RIVER

BASIN

HYD. AND WAT. QUAL. SECT.

FEBRUARY 1964

2




CORPS OF ENGINEERS U.S. ARMY

VIEW OF UNION VILLAGE DAM

PLATE 3



t 31V d

WAR DEPARTMENT . CORPS OF ENGINEERS, U. 5. ARMY

drog woler e (IET) LA s
Low moler L) #IFG oz of dort

1 (] i 1 1 1 A 1 i 1
C— L w-00 L3 X
o DOWNSTREAM ELEVAT OF DAM
" A SCALE: ri0g"
>

K -

3 ¥ v »
o e o dow, {5 504 —ysc

Hepa 2o R 83 S0W O

L2 Bicter, o DL

BECTION AT STA. 17+30

scALEH VD0

. BECTION THRU MISCELLANEOUS ROCK FILL AT TOE OF DAM

SN - ] EL l‘-ﬁ'

NOTES
Liarcltions refer to Mpon Sea Lerw! Dolom,
A OrAN 10 Feel.

Firabtmis Y weareting My due J0ewts Mo O7 10 EE-ACIive
o doteds st dtciwege Jifches, seg O,
Far defpls W oecEss reedd, rey Stiwis We XX 1o TR nckiie
FIpUrAE ia Ainyury Snicelr 0w mepbacs unppe pbE
. pepmant ok de mese,
For Ll for o
“m.,m" e, Ly b iied , S Shees Mo
g wires, The entre @k erwe 13 Jwwn i Sneer v 4.
Lovotions of sewer oW maler 3 ABowD o8 pl
W Dwasientn iy Sl Aocatians G wwert Bevtons
e .

o

Tt x

B %

£33 H .

5 EY b || e Pl
e T A LEGEND
3 . H -
; 15 - B aares Sor

5 L% , s row

v 4 q our

3 3 d - ——— IGO0 ! 3 phose Jiw,
3 # - E — 2SO0 o T AROIE MWWy RN
H & {i -

g < Q

CONMEGTIUT | RIVEN | FLOGD  GOMTROL
UNION VILLAGE -DAM
GEMERAL PLAN




WAR DEPARTMENT

CORPS OF ENGINEERS, U S. ARMY

S 3iv1d

o, N B~ & 8 P
” M {
\. . EAST nulmg = )
> Rt
K & e
. — TUHNNEL
& : ~ e
S = Brer2] S
= ]
% \ 3 e = N 3 ;—-. ;
Z L
e =
. i 3 2
ety ™ oo !
e Ze TN ¢
siope o " 7829
q’ﬂwd‘m Ares M8 Dattios of dass’
e B\ sdsrieke = s mmn T e
T a2y
dres 1047

90
\\ / .
1 s ™ we
B ( A—’\@ [ gb\_,?‘—';
i of Spiiomey oot~
PLAN
Tl ]

OWPONPANOOSUS

RIVER

iy S,

| ELEYATION In FEET

X o X S { =
A T KIVER FLOOD CONTROL
UNION VILLAGE DAM
RECORD OUTLET WORKS
DRAMNGS PLAN ANO SECTWONS
SOALER LT W
AS SHown
i, JULY T
AT Consl. foinls in the fummel betworn Jia 4F6200 )
and SYe 000, wers proyited with copper
melar slaps. C Z
S A




U. 5. ARMY

(& B

-3

7

. (“\ .
«

(g

b
7 i

)
.2
=}
E a
= [=}
w o
@
i
3 .
m o
i = Q M~
> w B S o
4 v £ T 2
<
w 2 a ¢ e
L B2 8 o o
o VE ] - =
o ™ T
- o E ] w
o« T
MELW o a g
wwd 5 < =
=2F & B 4 &
DOSNS m w bl
Zle, T owoo 5] 0
F_FwAnOH_ S = =
G ,at = woowe
N w @ 14 o ]
—Hx Rm = ul L =
D20 D = o o =
ez 2 5 5 ¢

" DEPARTMENT OF THE ARMY
REW ENQLAND DIVISHON

CORPE OF INBINEERS
WALTIAM, ShAbe.

BASIN

CONNECTICUT RIVER

UNION VILLAGE DAM-BREAK FLOOD ANALYSIS

1

PLAN AND PROFILE #

1984

FEBRUARY

PLATE

HYD. AND WATER QUAL. SECT.

M

DOWNSTREAM FROM UNION VILLAGE DA

MILE

SCALE IN MILES
Q

.6

CORPS OF ENGINEERS

: & ¢ § § §¥ § & § § 8
‘A'A'DN JA0BV L334 NI NOILVAZTS
1 | ¥ | 1 T 1
- ~ =~ - L © L]




UL 5. ARMY

CWRPFD WU ENAINEEKD

-3
=]
L0
Lo
_m
}—- T
Lo
T

. 525 = ; 525
R e T R R R e e : * it
i ; 7]
500}; 500
a5l 2 478
g
S 450 0 480
l;' i ! enser el
o AN ECEDENT HIe e B
Q 425 maisteensss e e i : 428
N EE s s i Gl HH
w
W 400 E_ 400
z ey
5 375 378
7
@
- 350 380
w
32504 ‘ iy 328
300 300
IR (< \’( 7 275l : {278
}) )A\\l%\ X O ] | T ts et o b s AEi : Pt o L RS Cees SRt o B o R E D et i o B s R EWAE! i S e i i . 250
*\\\\\g\“\ NN 250 10.0 10.4 10.8 L2 1.6 12.0 12.4 12.8 13.2 13.6 14.0 14.4 14.8 15.2 15.6 16.0 16.4 16.8 7.2 17.6 18.0 18.4 18,8 ’
S \‘ Nz RIVER MIL™S DOWNSTREAM FROM UNION VILLAGE DAM
SEE LEGEND ON PLATE 6
DEPARTMENT OF THE ARMY
NEW ENGLAND DIViSION
CORPS OF ENGINEERS
WALTHAM , NASS.
CONNECTICUT RIVER BASIN
UNION VILLAGE DAM-BREAK FLOOD ANALYSIS
SCALE IN MILES PLAN AND PROFILE # 2
o 0.5 L.O
e eeet——
HYD. AND WATER QUAL. SECT. FEBRUARY 1984

PLATE 7



FLOW (CFS X 100,000)

RN

IENNEEYE
RSy

[

LL

RSN

RaNERERpNEkEas

T
1
e

1

I

T
b+

n
T
)

|
t
i
!

T
T
1

Hrt

o
i
[
I
A

-4

! 2 3 49 5 6 7

TIME IN HOURS FROM START OF DAM BREAK

n
STAGE ABOVE NORMAL FLOW (FEET)

8.c

i
1

e

i1}

7.5

70

t H }
P ] tl T

HreTy

2

i T T T
INERERA AuEm| T
I yum

T T
T
B &S T

65

3 4 s 6
TIME IN HOURS FROM START OF DAM BREAK

6.0 =

8.5

T

*
o
swa

»
o

Tt

»
=]
]

o
o

ol
o

FLOW (CFS X 100,000)

T

2.5 |4

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION
CORPS OF ENGINEERS
WALTHAM, MASS.

CONNECTICUT " RIVER BASIN

UNION VILLAGE DAM-BREAK FLOOD ANALYSIS
BASE FLOOD DISCHARGES
STAGES AND TIMING

o T 2 8 >4/ 5 6 s 9.
RIVER MILES DOWNSTREAM FROM UNION VILLAGE DAM HYD. AND WATER QUAL. SECT. FEBRUARY 1984

PLATE 8



‘QA9ON IA0EY 1334 Nt NOILVA3 13

‘GAO'N 3A08V L334 NI NOILVAI3

<
24 @
m 2
-
< >
z <
<{ >
= L x
s 8 2 @
a © o0 — w
o © =
> P
= L E 3
Sz, x w
w
yai. > % O o
pasf @ oW o
o2& o Ll
E3sE £ @ >
sgo8 2 1 - =
sGg23 © = ow o
EaE> = = = = w
RWW ~ )
== Q -« ?
Q
e w =~ @ J
a 2 e M
Z w v <« b4
g © Z2 a
38 5
w [
= <
> 3
o
z 2
2 s
=z >
= x
ASEEzE : ] T , _ _ q
+ T T T o
t 1 t * )
1 t 19 { t t - ]
a" HHT : T ; & 7 E
4.r*l. I T T o 1 } i
1 I I 1 1! .
] Hio : ! Tt EES f f
w I i T X _- w T w » -- m
1 T T
1 T / ’ : i
: : ! : : 4 i ligasantund
“ i 8 o
; ] ; an } ~ f ~
T T T T 1T 1 i
EEbae o 3 ! i : S :
! } ;
e ] e : agEiat! T 1]
T : e
! Frire i ; : 1 :
I } f f © . B ! e IERES
) T - ! | T t : i mapin ;
t . -] iy ¥ | - i
Ew , £
, b o BREESEREE fERRsastin
k ; i
- <
! <« v
T = h RaRBN AMH
HEE— : ! HhEi2 e
e 8 RREER SREEEE
P " (w] ; n 141! © %
! HId Enand
z - H o i <
. : kel
B <L it 5
a_wu* o~ = o =
4 the W >
" 2z
1 & ERaks" I 2 o
EHED L or|m =
‘ s _ HEE 2 5
= . rVAv {1 - OM
a fido = e o
- ] O T
i i ! e v o
| P % L s
! f 3
i f i o = 9A
t rt I : < W
& o
7 K 1t m; [1'e x
= 2 3 o = ® (0
1 - : I m 2
mEmE e | | s =
: B ae: o ~ 0
i HH MO | e e e T T e T
: i NG
! ¢ 1] f 3 ; o M\Eu
ZesuehaRus : al w
. : 4 m O —
] ‘ : = =
: ] . THE : v d o
: : i) w
o >
i 1 " > =
, : P e H x
Ry inl 1 I
msySAnnasts: I & -
] i T L ” | w H z JZ
T +r + T T <
; = : H f i ; 1] w
u I + + IEa R T 1o It C C
T 3 iEe .P,l T ANH M
H =k an
n i = _u«i T mEns - =
, 53 5 ,, 2 2
1 T {1 11 ol s — —
, Seinn 2 HE ra) a
H T e an
: fimaep L Smn : L ©
! : : (- HH ; :
w,ﬂ b ! 3 T 1
,H , ”_, I :
T " s PN o
a: : T
; 1
1 m) i SEESRRmaEN ot K
g I : ] H 3 £ . -
; : : o aeed E e
z / 1 W B y t =
: T | b t I =) 4 { : : B
Hr £ HiE it ] 8 i g
T : ! ; Bto : f t e saspa:
t . ! I : :
} t I I ] 1 : \ I t
e ; i ,. ! I nat Beadabas T i ; B R RBE b t ; 8
L L L nERkNES, ; m) !
j = R R R e A e T i EE T e e e e P R
(2} e} [ [=] 0 [s) O =) ) 3 o 0 [*] © o 2] g S e
~ o A~ o w0 o L=}
% M M % M._ m " M m w W 0 I < <+ < < 0 0 "

S

PLATE



ELEVATION IN FEET ABOVE NGVD.

ELEVATION IN FEET ABOVE NGV.D

60

575F ; A H AN iEasd

550

525 } : e ; AL _ : y B P T

o
Q
(=

I

ES
hej
o

rs
g

H-
Ry

425

i
i
T
T
[
k
1
T

1

-

8
(=]
REEE

=
T

w
~
W

350 - : : . e St s

325

i i
T
aal

|

AN - : : : H ‘
: w‘ 2 : [inn Bnna: E % mi mE‘Ei}:" ne S CaiE e et e r
i e : ERatiy e 1 : .

C W} AR 1 - -+ -+ L1 i

[+ t 2 3 4 5 6 7 8 9 o} | 12 13 4 15 16 17 18 19

RIVER MILES DOWNSTREAM FROM UNION VILLAGE DAM

300 —

600

575

T

)18
i

I

Ens,

t

T
b
4
%
1
t
I
L

n

5501+ ; S e

o
[
O

15
[=]
(=]

T
SRSNLY

-
]
n

EEAESeas:

H
o
(=]

IS
N
»

»
o
O

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION
CORPS OF ENGINEERS
WALTHAM, MASS.

37504

350

CONNECTICUT RIVER BASIN

UNION VILLAGE DAM-BREAK FLOOD ANALYSIS
SENSITIVITY OF INPUT
PARAMETERS # 2

325

300l - i -
4 5 6 7 8 9 10 1 12 13 14 i5

RIVER MILES DOWNSTREAM FROM UNION VILLAGE DAM
HYD. AND WATER QUAL. SECT. FEBRUARY 1984

PLATE 10



DEPARTMENT OF THE ARMY

BASIN

CONNECTICUT RIVER

UNION VILLAGE DAM-BREAK FLOOD ANALYSIS

INPUT

w3

SENSITIVITY OF

PARAMETERS

1904

FEBRUARY

HYD. AND WATER QUAL. SECT.

PLATE

pes! ] 1 H 1
. I 1 o ;
T i 1 {
s _ : -
T : - 1
| t
Sad : 4 -]
i
i
uuE H
-] 4o
&~ ~
1 T f
b 1T -t i
m 1
© @
i
} 1
I
4] ]
t , < <
: ng "
1 T T
Roe W :
b o ,“
o << t ~
* B | ! (1]
ERESE =H : H
1l -_— { i
ENSRBREA > i
g = i =
x: = ,“ : =
[} 1 ! H o
— T 7
2 = th
P » =o 2 H ” : S
e : : s o : : -
13 1t
aa (@]
i H = n
Ho Lo nu »
:
A s :
3 W
e o 7 ©
, : E :
5 H ] 8 et :
N R y
Fi - Raaa £
~ ~
..... : 8
b1 IS
{4 H t
: j 9 :
@ o
T 4
it =
: w X @
= ! Wi It
; >
! 1
1 < «
ot ¥
E T T T T
i % :
San HH H
annans T 5 an EnmmnEE
== ey = i
i i { fEEE * =
LY £ k.- 41 1*9]
] T i i
+ H o =1 "
] T L T
pul HH
X
¥ raE
o
i T
HrH 7 1
HHH a3
1
mmni fo LIIU.
T T NN
2] mNE"
1 HaRa
Ly mEaN
=~ Hmu o M
T S
; 1
; 1
H 1
H ;
Q 9 o =] © o © =] © [ © o [d o [< o [} 3 [=] ] ©
o ~ 0 b= 3 ~ ~ ~ o 3 ~ 0 o [=]
© © o <+ b4 b ? " H P 8 S - 3 - " 2 B 3

o 525

A9N 3A08V L3

34 NI NOILVA3T3

N 3A08V 13

W

¢ ¢
4 NI NOILVA3T

RIVER MILES DOWNSTREAM FROM UNION VILLAGE DAM




	Untitled

